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DETAILED ACTION 
Status of the Claims 

1 . Amendment filed June 23, 2004 is acknowledged. Claims 1-6 have been amended. 
Claims 7-20 have been added. Claims 1-20 are pending. 

Specification 

The following title is suggested: 

HETEROJUNCTION BIPOLAR TRANSISTOR (HBT) HAVING BASE LAYER 
BEING COUNTER-DOPED FROM THE EMITTER. 

Claim Rejections - 35 USC § 101 

35 U.S.C. 101 reads as follows: 

Whoever invents or discovers any new and useful process, machine, manufacture, or composition of matter, or 
any new and useful improvement thereof, may obtain a patent therefor, subject to the conditions and 
requirements of this title. 

2. Claims 1-20 are rejected under 35 U.S.C. 101 because the claimed invention is directed 
to neither a "process", mode of operating a device, e.g., counter-doped with a pentavalent 
substance in a region adjacent to the emitter, nor a "machine", e.g., HBT, but rather embraces 
or overlaps two different statutory classes of invention set forth in 35 U.S.C. 101 which is draft 
so as to set forth the statutory classes of invention in the alternative only. Id At 1551. 


Claim Rejections - 35 USC § 112 

The following is a quotation of the second paragraph of 35 U.S.C. 112: 
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The specification shall conclude with one or more claims particularly pointing out and distinctly claiming the 
subject matter which the applicant regards as his invention. 

3. Claims 1-20 are rejected under 35 U.S.C. 112, second paragraph, as being indefinite for 
failing to particularly point out and distinctly claim the subject matter which applicant regards as 
the invention. . 

Claims 1, last four lines, recites: a first doping layer that is doped with a trivalent 
substance, that extends into the extrinsic region, and that is counter-doped with a pentavalent 
substance in a region adjacent to the emitter . 

However, it is well known that the "counter-dope", also known as "depletion region" is 
only occurred when the HBT is in operation. As a device, the dopants of the emitter stay in the 
emitter. 

A single claim which claims both an apparatus, the instant HBT, and the method steps of 
using the apparatus, the instant counter-doped from the emitter, is indefinite under 35 U.S.C. 
1 12, second paragraph. In Ex parte Lyell, 17 USPQ2d 1548 (BPAI 1990). 

Claim Rejections - 35 USC §102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one, year prior to the date of application for patent in the United States. 

4. Claims 1-17, 19 and 20 are rejected under 35 U.S.C. 102(b) as being anticipated by Asai 
et al., (WO 01/91 162) of record. 
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With respect to claim 1, as best understood by the examiner, Asai teaches a transistor as 
claimed including: 

an emitter (129); 
a collector (102); and 

a base layer (111) having a base contact (115), the base layer (111) comprising: 
an intrinsic region (1 19) between the emitter (129) and the collector (102); 
an extrinsic region (116) between the intrinsic region (119) and a the base contact 

(115); and 

a first doping layer (153-top) that is doped with a trivalent (boron) doping 
substance, that extends into the extrinsic region (116) and that is counter-doped with a 
pentavalent (phosphorous) substance in the a region of adjacent to the emitter (129). (See 
Figs. 1-2). 

With respect to claims 2 and 10, the trivalent doping substance of Asai is comprises 

boron. 

With respect to claim 3, the base layer (1 1 1) of Asai further comprises: 

a second doping laver (153-middle + upper portion 152) that is doped with a trivalent 

(boron) doping substance, and that is between the first doping layer (153-top) and the collector 

(102); and 

a third doping layer (remaining of 152) that is doped with a trivalent (boron) substance, 
and that is between the second doping layer (153-middle + upper portion 152) and the collector 
(102); 
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wherein the concentration of trivalent substance in the second doping layer (153-middle + 
upper portion ) is less than the concentration of trivalent substance in the first doping layer (153- 
top) and the concentration of trivalent substance in the second doping layer (153-middle + upper 
portion 152) is less than the concentration of trivalent substance in the third doping layer 
(remaining of 1 52). (See Fig. 2). 

With respect to claims 4 and 7, the first doping layer (153-top) of Asai comprises at least 
30% of the total amount of a doping substance of in the base layer (111). 

With respect to claims 5 and 8, the base layer (1 1 1) of Asai further comprises: a 
substance diffused into the base layer (111) from a region that corresponds to the collector (129). 

With respect to claims 6 and 9 , the base layer (111) comprises carbon atoms having a 
concentration greater than El 8 cm" 3 . (See Fig. 13). 

With respect to claim 1 1, the second doping layer (153-middle + upper portion 152) and 
the third doping layer (remaining of 152) are doped with germanium. 

With respect to claim 12, the concentration of germanium in the second doping layer 
(153-middle + upper portion 152) and the third doping layer (remaining of 152) decreases from a 
high point (15%) at the collector (102) to a low point (0%) in the second layer (upper 152); and 

a decrease in the concentration of germanium from the high point (15%) to the low point 
is substantially constant (gradual). 

With respect to claim 1 7, the trivalent substance comprises boron. 
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With respect to claim 13, as best understood by the examiner, Asai teaches a transistor as 
claimed including: 

a base layer (111) comprising: 

a first doping layer (153-top) that is doped with a trivalent substance; 

a second doping layer (153-middle + upper 152) adjacent to the first doping layer 
(153-top) and having a lower concentration of the trivalent substance than the first doping 
layer (153-top); and 

a third doping layer (remaining of 152) adjacent to the second doping layer (153- 
middle + upper 152) and having a higher concentration of the trivalent substance than the 
second doping layer (1 53-middle + upper 1 52); 

wherein the first doping layer (153-top) and the second doping layer (153-middle 
+ upper 152) are counter-doped with a pentavalent substance in an emitter region (129) of 
the transistor. (See Fig. 2). 

With respect to claim 14, the second doping layer (153-middle -Hipper 152) and the third 
doping layer (remaining 1 52) are doped with germanium. 

With respect to claim 15, the concentration of germanium in the second doping layer 
(153-middle +upper 152) and the third doping layer (remaining 152) decreases from a high point 
(15%) at a collector region (102) of the transistor to a low point (0%) in the second layer (153- 
middle +upper 152). 

With respect to claim 16, a decrease in the concentration of germanium from the high 
point (15%) to the low point (0%) is substantially constant. 
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With respect to claim 19, as best understood by the examiner, Asai teaches a transistor as 
claimed including: 

a collector region (102); 
an emitter region (129); and 

a base layer (111) between the collector region (102) and the emitter region (129), the 
base layer comprises: 

an intrinsic region (119) between the collector (102) and the emitter (129); and 

an extrinsic region (116) outside the intrinsic region (119); 

wherein the intrinsic region (1 19) and the extrinsic region (116) comprise plural 
layers that are doped with different concentrations of a trivalent substance; and 

wherein at least some of the plural layers in the intrinsic region (119) are doped, 
from the emitter region (129), with a pentavalent substance. (See Figs, 1-2). 

With respect to claim 20, at least some of the plural layers in the intrinsic region (119) are 
doped, from the collector region (102), with germanium; a concentration of the germanium 
decreases from a high point (15%) at the collector region (102) to a low point (0%) in one of the 
plural layers doped with the trivalent substance; and a decrease in the concentration of 
germanium from the high point to the low point is substantially linear. 

5. Claim 18 is rejected under 35 U.S.C. 103(a) as being unpatentable over Asai '162 as 
applied to claim 1 1 above, and further in view of Morishita (U.S. Patent No. 5,140,400). 
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Asai teaches a transistor as described in claim 1 1 above including: the first doping layer 
(153-top) that is doped with a trivalent substance that extends into the extrinsic region and is 
counter-doped with a pentavalent (N-type) substance in the region adjacent to the emitter, 
wherein the emitter is formed with N-type having a concentration of E20 cm' . 

Thus, Asai is shown to teach all the features of the claim with the exception of explicitly 
disclosing the atom being used for the pentavalent (N-type) substance. 

However, Morishita teaches that it is well known in the art to use phosphorous, arsenic, 
antimony, or the like of group V atoms for N-type substance in a transistor. (Col. 10, 11. 38-46). 

Therefore,, it would have been obvious to one having ordinary skill in the art at the time 
of invention was made to counter-doped the first doping layer of Asai utilizing arsenic as atoms 
of pentavalent substance since it is well known in the art to use any material of group V element 
for N-type emitter. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Anh D. Mai whose telephone number is (571) 272-1710. The 
examiner can normally be reached on 8:00AM-5:00PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Wael Fahmy can be reached on (571) 272-1705. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



